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Figure S1. Rescue of suppression by 11-bp NRE was observed with even shorter 
promoters, related to Figure 2.   
A 30-bp region containing the 11-bp NRE was added to the 5’-end of 848bp (orange), 
638bp (white), and 385bp (grey) of siamois promoter.  Xenopus embryos were injected 
with the constructs at 4-cell stage, treated with lithium for 5 minutes at 32- to 64-cell 
stage, and harvested at stage 10 for luciferase analysis.  
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
Figure S2. 11-bp NREs interact with β-catenin and Tcf3, but not other transcription 
factors, related to Figure 3.   
(A) Known DNA binding sites of transcription factors failed to compete with the specific 
gel shift band. WRE probe without competition (lane 1), with 200x unlabeled 11-bp NRE 
(lane 2), m11 mutation competition (lane 3), and binding sites of transcription factors 
(lanes 4-7).  
(B) Purified Xenopus β-catenin and Tcf3 proteins bound to the 11-bp NRE and WRE in 
dose dependent manner.   
 
 
  
 
 
 
 
 
 
 
 
 
 
Figure S3. Predicted 11-bp NREs interact with TCFs and β-catenin, related to 
Figure 4.   
(A) The three 11-bp NREs in siamois promoter compete with WRE. WRE probe without 
competition (lane 1) and with 200x unlabeled 11-bp NRE (lane 2) and the 2 elements 
similar to the 11-bp NRE (lanes 3 and 4).   
(B-C) EMSA assays of predicted 11-bp NREs in promoters of siamois, engrailed, Xnr3 
(B) T, Axin2, and Cdx4 (C). Red arrow: specific binding to the 11-bp NRE.  
 
 
  
 
 
 
 
 
 
Figure S4.  Analysis of β-catenin Chip-Seq on HCT-116 cells, related to Figure 4. 
(A)  The 11-bp NRE motif is significantly enriched in 600-bp peaks of β-catenin Chip-
seq on HCT-116 cells. As a positive control, significant enrichment was also found for 
the WRE motif.   
(B) Co-enrichment analysis. Out of the 2624 total 600-bp peaks from the β-catenin Chip-
seq, 1428 contain the 11-bp NRE and/or WRE motifs. Out of these 1428 peaks, 421 
contain both motifs.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Table S1. Oligonucleotides used for vector construction, related to STAR methods 
 
Oligonucleotides SOURCE 
For T∆11-bp Crispr/Cas9 Transfection Vectors  
Px330 del Cas9 Forward linker:  
CCGGTAGCAACTTTCGTCA 
IDT 
Px330 del Cas9 Reverse linker:  
GGCCTGACGAAAGTTGCTA 
IDT 
PGK Puro Gibson Forward:  
AATTCTGCAGACAAATGGCTCTAGAGGTACTGCAGGTCGTCGAAATTCTACC 
IDT 
PGK Puro Gibson Reverse:  
GGGGTTCCTGCGGCCTGACGAAAGTTGCTACTTCCCAATCCTCCCCCTTG 
IDT 
11 bp Distal gRNA Forward:  
CACCTCACTGACGCGTTTAACCTC 
IDT 
11 bp Distal gRNA Reverse:  
AAACGAGGTTAAACGCGTCAGTGA 
IDT 
11 bp Proximal gRNA Forward:  
CACCGAGCAGGAAATAGTTCAATG 
IDT 
11 bp Proximal gRNA Reverse:  
AAACCATTGAACTATTTCCTGCTC 
IDT 
5' Homologous Arm Forward:  
ATACGACTCACTATAGGGCGAATTGGGTACCACTGGCTCCAAAGGAAAGGG 
IDT 
5' Homologous Arm Reverse:  
CGTTTAACCTCTGGCGTGAAGGATAAATCTCGGTGGAGGAGGACATGAAAGTC 
IDT 
3' Homologous Arm Forward:  
CTTCCCGCTTCCTGGGCTCCCGTTTTAGAGTTCCTGCTCTTTGTCACCTTCCC 
IDT 
3' Homologous Arm Reverse:  
TTCCTGGCCTTTTGCTGGCCTTTTGCTCACATGTCCTTTGAAGTACCGAGCAGCTGC 
IDT 
Insert Fragment Forward:  
CCGGCTCCGCCTTCACGCCAGAGGTTAAACGGACTTTCATGTCCTCCTCCACCGAG 
IDT 
Insert Fragment Reverse:  
GAGTGAGGGGAAGGTGACAAAGAGCAGGAACTCTAAAACGGGAGCCCAGGAAGC 
IDT 
Plasmid Backbone Forward:  
ACATGTGAGCAAAAGGCCAGCA 
IDT 
Plasmid Backbone Reverse:  
GGTACCCAATTCGCCCTATAGT 
IDT 
  
For pSiamois luciferase vectors  
Forward primers  
848 bp  5’ ATA TGG TAC CCT CCC TTC ACT CCC TCT GGG CCC GAC TCT GAA A 3’ IDT 
888 bp  5’ ATAT GGTACC GTGGGCCCCTGCTCTTTTGGGC   3’ IDT 
920 bp  5’ GCGCGGTACC GCTGGGCCAGCGGGACACCAGGAAAAAAAA 3’ IDT 
952 bp  5’ GCGCGGTACC GACACATTTTTTTTAATAAGAATAATGG GTTGGC 3’ IDT 
 
 
 
 
Reverse primer for all above:  
5’ GGC CAG ATC TCT GTC TCC CAA AAT GTT GGT CCA CTC TGT CC 3’ IDT 
Forward primer for   
959 bp  5’ GCGCGC GGTACC TATTTAAGACACATT TTTTTTAA 3' IDT 
961 bp  5’ CGGCG GGTACC GTTATTTAAGACACA 3’ IDT 
963 bp  5’ CGGGC GGTACC CTGTTATTTAAGACACA 3’ IDT 
967 bp  5’ CGGGC GGTACC CTTTCTGTTATTTAAGACACA 3’ IDT 
984 bp  5’ CGCGC GGTACC CTCTATTACAATATTGTC 3’ IDT 
Reverse primer for all above:   
Rev 5’ AATA AG ATC TCT GTC TCC CAA AAT GTT GGT CCA CTC TGT C 3’ IDT 
11bp - 385 pSia   
Fwd  5’  ATTA GGTACC CTGTTATTTAAGACACATTTTTTTTAATAAGAA CA AGT GTA 
AGT AAG GGA CTTTGA 3’ 
IDT 
Rev  5’ GGC CAG ATC TCT GTC TCC CAA AAT GTT GGT C 3’ IDT 
11bp - 638 pSia   
Fwd  5’  ATTATA GG CGC GCC GGCCTGAGAATATCTGTATGTAC 3’ IDT 
Rev  5’ GGC CAG ATC TCT GTC TCC CAA AAT GTT GGT CCA 3’ IDT 
11bp - 848 pSia   
Fwd  5’ ATT A GGTACC CTGTTATTTAAGACACA CT CCC TTC ACT CCC TCT GGG C 3’ IDT 
Rev  5’ GGC CAG ATC TCT GTC TCC CAA AAT GTT GGT CCA CTC TGT CC 3’ IDT 
  
For Site Directed Mutagenesis  
(underlined: point mutation) 
 
SDM 1F: 5’ CAATATTGTCTTTATGTTATTTAAGACAC 3’ IDT 
SDM 1R: 5’ GTGTCTTAAATAACATAAAGACAATATTG 3’ IDT 
SDM 2F: 5’ CAATATTGTCTTTCGGTTATTTAAGACAC 3’ IDT 
SDM 2R: 5’ GTGTCTTAAATAACCGAAAGACAATATTG 3’ IDT 
SDM 3F: 5’ CAATATTGTCTTTCTTTTATTTAAGACAC 3’ IDT 
SDM 3R: 5’ GTGTCTTAAATAAAAGAAAGACAATATTG 3’ IDT 
SDM 4F: 5’ CAATATTGTCTTTCTGGTATTTAAGACAC 3’ IDT 
SDM 4R: 5’ GTGTCTTAAATACCAGAAAGACAATATTG 3’ IDT 
SDM 5F: 5’ CAATATTGTCTTTCTGTGATTTAAGACAC 3’ IDT 
SDM 5R: 5’ GTGTCTTAAATCACAGAAAGACAATATTG 3’ IDT 
SDM 6F: 5’ CAATATTGTCTTTCTGTTCTTTAAGACAC 3’ IDT 
SDM 6R: 5’ GTGTCTTAAAGAACAGAAAGACAATATTG 3’ IDT 
SDM 7F: 5’ CAATATTGTCTTTCTGTTAGTTAAGACAC 3’ IDT 
SDM 7R: 5’ GTGTCTTAACTAACAGAAAGACAATATTG 3’ IDT 
SDM 8F: 5’ CAATATTGTCTTTCTGTTATGTAAGACAC 3’ IDT 
SDM 8R: 5’ GTGTCTTACATAACAGAAAGACAATATTG 3’ IDT 
SDM 9F: 5’ CAATATTGTCTTTCTGTTATTGAAGACAC 3’ IDT 
SDM 9R: 5’ GTGTCTTCAATAACAGAAAGACAATATTG 3’ IDT 
SDM 10F: 5’ CAATATTGTCTTTCTGTTATTTCAGACAC 3’ IDT 
 
 
 
 
SDM 10R: 5’ GTGTCTGAAATAACAGAAAGACAATATTG 3’ IDT 
SDM 11F: 5’ CAATATTGTCTTTCTGTTATTTACGACAC 3’ IDT 
SDM 11R: 5’ GTGTCGTAAATAACAGAAAGACAATATTG 3’ IDT 
 
 
